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(57) ami 

[MB] ffi V V ^Mttt T a *fflt#jff*m*«« 

IT'S C ^T^'So 



r. 

T a **rr fc. 
a ^IMWo 

7 a* >»e>»« k c t t ? zwmvt T a % 

-r&mxm 3 t a ^®t7TM*m 0 
m&m 5 ] t a «*rr sffc^wan^iaoHRS-eai 

Rn T a X5-n • Lm 

^io7;l/^I, s i ^7;^>i, s i *Kfo 
YAs*>S, S I*«f07U-;I/it KXfS i^jfof 

«0-5Oi»TS5o XliH, F, CI, BrStfl 

SIBIEft. Any^m 7WI»7 7^, 

n^t?*« 0 mWU n 1 — 5 (Dm$k(Dm, 0 — 4 CDS 
SrSt), ntfOORf, l-4^1ST-S5o n#2W 

ot^Tt^\ n^3KTW, X5-n t£*5tf££T 

C»*3S6] Ta**«ft*ft^ TaCls -S 
(C2 H5 ) 2 , CHa Ta C \a , (CHs ) 2 Ta 
C i 3 , (CH3)3 TaCl2, CH3 TaCU • 
S (C2 Hs ) 2 , (CH3 ) 2 TaC Is • S (C2 
Hs ) 2 , (CHs ) 3 T a C I2 • S (C2 Hs ) 2 

affilt&jfflttft, 

C»*^ 7 ] T a **-rsffc-&»^TEeo— 
s w £&®iv& %> c t t-rz mmm 1 

-W*3B4V^tlfrO»«ttT a^MffMW^o 
T a C i Hj Nk S i 1 Xm 



(2) ^12 0 0 0-2 6 5 2 7 4 

2 

[fit, i tt2~4 0(DM$L, j«i6-9 0OSa, k 
teO—9. ItiO — 2 0SER, m(i0-4«, X« 

[IS^3S8] Ta*frr*ffc*»#, C (CHa ) 2 
N) 5 T a , [ (CH3 ) 2 N] 4 T a C 1 , [ (CH 
3 ) 2 N) 3 T a C I2 , [ (CHs ) 2 N] 2 T a C 
13 , [ (CHa ) 2 N] T a C U , [ (CHs ) 2 
N] 4 T a [CH2 S i (C Hs ) 3 ] , [ (CH3 ) 
2 N] 3 T a [CH2 S i (CHs ) 3 ) 2 , C2 H5 
10 N-Ta (N (C2 Hs ) 2 ] 3 , Ta [N (C 
2 H5 ) 2 ] 4 , C4 H9 N = T a [N (C 
2 Hs ) 2 ] 3 , (Cb Hb ) 2 TaHs , (CHs C 
5 H4 ) 2 TaHs , (C2 H5 Cs Ua ) 2 T a 
Hs , (C3 H? C5H4 ) 2 TaHs , (C4 H9 C 
5 H4 ) 2 T a Hs , (C5 (CHs ) 5 ) 2T a 
Hs , (CH3 Cs H4 ) TaC? H? , (Cs Hs ) 

2 T a (N3 ) 3 , (CHs Cs H4 ) 2 Ta (Ns ) 

3 , (C2 Hs Cs H4 ) 2 T a (N3 ) 3, (Cs H 
7 Cs H4 ) 2 T a (Ns ) 3 , (C4 H9 Cs H4 ) 

20 2 T a (Ns) 3 , (Cs (CHs ) 5 ] 2 Ta 

(Ns ) 3 , (Cs Hs ) 2 Ta (Ns ) 2, (CHs 
Cs H4 ) 2 T a (Ns ) 2 , (C2 Hs Cs H4 ) 2 
Ta (Ns ) 2 , (Cs H? Cs H4 ) 2 T a (Ns ) 
2 , (C4 H9 Cs H4 ) 2 T a (Ns ) 2 , [C 
s (C Hs ) 5 ] 2 T a (Ns ) 2 <Dm<D*PfrZ>Ml£tl 

30 ttT aJkM*Bi&*&ttnv&4>t£*mktlr&ttiit 
m 1 -$mm 8 ^-rnavoswiST a ^j»jg/£ws 0 

[fjf^Jg l 0] ilttOT a^»Wiif 

j&a-r * ig t *««rr zct *«« t-rz mn& t a 

C»**l 1] »«ttOTa*il*-!r5*;l/^-^- 

^ »*3S 9 v^-jrn*o#«ttT a »H«A«m«iM*L 

T\ ISitCilttT aSI^Mti)Ig^Iit§ 
C k*»lkt*»ittTaW»jJWS. 

1 2 ] T a XK*ftBdtsn*£«« 

tt»5lWl 10»«ttTa3RK*«*ffio 

1 3 ] ««£T a 3R«BB««SO»»%j!ipj» 

££0?t5c£*W«fc-r3ffll#JSl 0-»3R*l 2^ 

■S*tlfr<D*«ttT a**«rittrtto 

1 4 ] ««ttT a 3fifflOB«tt»OiWB*3t^ 

50 j:ofT^ o-m*Hi 
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i 

(3) 

3 

mnu* 1 5 ] t a %wmfmn<z>ftm* 

f?B^vTT'fT3 c i 0~W#fll 1 

[WjJ&Si 7] zKUt 7k^^XT, SIR, 

*^&jM(fns-ax«-Su±^-§-tyM^Tr% mm. 

ttT a»HHB«ttfiO*W»*ff ^ c fc*««fr*»* 
31 1 0~I»*IS 1 6 V>-fn*^OS»*ttT aJkHmtitfi 

So 

5 c tswa^-rsm** 1 o~»#« 1 7 

CW** 19] K^>\ ^f;^H7^ 

^nl£;K T^fb^^W 7^{b7x-;UQP<D*fr£ 

14 t a oct^nrnt-r^mM 

So 

MI3RJH 2 0 ] 1 0 -hkwub 1 9 v vr 50 

[»««2 1 ] 1 o-ii*« 1 9v>-rn^o» 

mttT a*«»flWttK:J:oTB5jat«tlfe»*ttT a^ 
■^tetKWBWJBjaStlTtt* ULSIo 

2 2 ] w*3H 1 0 hbws* 1 9 i^tn^oi 

a*W&a#ffi*E^T*J«SftfcfifbT a^fll 
©±Jc:«BI«ffllA^«*nTas ULSIo 40 
C«WOPMB*«W] 
[0 0 0 1] 

a. Jttf*c«EWii3V*i*«nT**u l s i-^BB-r 

£o 

[0 0 0 2] 

H-SJt*ti*L<, L S I frE>UL S I Il8oT*T^ 

* 0 *lt, «#©tosisft*fft±2-e*£. mmttf 50 



&m 2000-265274 

aA/ci^So »fc. t«if*eit5*(oM»» 

(ED tt. *©IH*#fi#2nT^*o LfrL. 1E& 
S«L WKttfilttBKfcao *CT* J: 

[0 0 0 3] L^U C uti^U:3VS«*^Ot£»# 
'J7D *a«±«c»H"Tfe#, *©±fc»M**J** 

;k mt*>*)W m<t#y*jw mfc*>*>w ^<t 
mtt*>#>wifiimttifir>T^*o ^ft*> 

[000 4] tC5t> ULSKOWfflfbfcffoT.il 
^@a^ii@^0. 1 8 jimWTfcf 3Cfc#B#*tlT^ 
So C^, ^U7J^i:LTOT aR«*4»^Cfc#H 
*^n. ^ttt^*M-^-f#^>3y (CV 
D) ICJ:5T a^lOM^Bc&or«fco Lfr 

l, cvDia§TaWMm cntta 

[0 0 0 5] Ctttt. Ta»fflBB«OCVDJH»fc«S 
4W»o/c*^t^§o «A«2, CVD/MS£:L 
Tfi€TA»**fttt*#T*t©aWi6nTV^a^o 
-T^*^ «fbtt#HB.<* WHfctefcoTKJELTffc* 

ftWfctofcoT^SLTfb^w^siwwiasT^a 

l\ ^»lsl43cfctf*WFHIfleflBL.Tt>fi«**fb 

tfisn, fro, ffifi*pj»Tt>a»a*fbtt**-r«c 

V DK»©HI»^ffl*nTV^o 
[0 0 0 6] £C5T\ Ta*ft&»ttCVDiK»i:L 

T»*H/^ffl^i8»*niH/^feoo. ^b^v*;^ 
Kfb#>*^, sfb^>^;w mtzz/*)^ mmtz 
y*>imt, ttfb#>*;bfcRftoT»«£*^u fr 
*o±fc«M*»»fc*^fc. »*<S«4«fcffl;lRL 

TfT^jiv^mo^uTttfcfcffinTi/^o for, & 
Kfb*>*;k Sfb*>^;K Sffc#v# 
SSfb#>*;i/*o#«ttOT a^Mt^c 

[0 0 0 7] ^CT% a#«K*«H)iKUTff-< 5-5 
. fc> T a 5Rf fr&tofcKfb***:/ 7 ^ >^OS«^tc?§fr 
Itfet, Ta3Rfb^^»»Lfe»«fc»LT»fb» 
{t^SSb/cii^ Ta3Sfb-&«*'J««fc«fc, *V^48 
»i:«BiJfc*fb**SCi:tfa*, t a^fb^^rS^ 
LTIii36T*. LfrfefflB#>*;i/, Kfb^>^;b> £ 
fk^>^;K ^fb^>^;b, aafb^y^^owatt 

COT a 3RBt*»*J: < Mt^^C k*WJtlclo 

fee 
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f 



tv&Zo *&wbm&L£ot?z>m 2 commit, ± 

[0 0 0 9] 

ttOTaMt)8*«tfflWoT, Ta^Snft 

[0 0 1 0] gpi (M$ft««tr) ISSMcDT%S 
i:LTIW6n*»lttOTa«i*»*«tJfiTf* 

[0 0 1 1] X, »«ttOTa5RSI*JBflR-rS»»^* 
C fc *«« fc I"* WBtt T a »MflgJBR»«ic: J;o« 

T. T a**rr*fb^»4:. TS>m<D1tMt£*ttc 
fc*W«4:r**«ttT a3R«»rt«»K: < t^T«PttS 

[0 0 12] *awicfe^t, *PHttT aSI2:tt«| 
*>*/k Kft#>*;k SMfc*:/*;k Jlft^y* " 

(i) -p8?n5ftw»$Lt\ 

[0 0 13] (1) 

Rn T a X5-n • Lm 

0IU R«H. 7;b*;l/g. ^n^>fb7;M^S, 

y>{fc7;l/*>». 7U-;!/S, «*7U-;Mfc S i 
*»07^MI, S i *jfo7;l/*->S, Si^o 

[00 14] ntt0-5O»mo XttH. F, C 

i , b rMi o»o*^6atfn«i/>ftiA^-e** 0 

L«7;U+;l/B»»ftj|. Anyyl^g, 7;l^;l/B 
[0 0 15] ntf2t(±OBf, R n iCfcttS^TORli 
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(5 

±fB7;i/4vbSte-Cn H 2 n + i ( n fcU fct±<OfiS0 r* 

■»*nfe*^fe*o 7;1/^>S^-Cn H2n-1 (n« 

Cn H 2n -3 (n «i 2 W±©*») *e«*ft*an»*«o 
^LT. 7Nny>fb7;l/^>Stt, tufB7;l/^>»cD— 

o^aoojR^HTfeSo «»7U-;l/»«, IMB7U 

ADy>ft7;l/+;l/8, 7;l/y>£, >\ny>ffc 
7;l/^r>» > 7;k^:vS, Anyyf^^y^ 

f^mttZ) vws&tutmv&Zo s it»o7;i/ 

*;i/S, s i ^7;^>1, s i *«f07;l/*> 

S i^7'J-;H, S i^of^7U-;« 
fct, M^oi (7;i/*;i/S. T^ym, 7;l/*>S, 
7U-;bS, B^7U-;l/S) ^S-i^Tt^ci: 
£jtr3rf£ 0 7>l/4vUBtJfflMt«\ #UtfR2 sXiiR 
SH (R(47JMr/Mk 7;k5r>S, 7;^vS, 7U 

(fSX2 XttS2 X2 (XfcfcF, CI, Br, IOSfO 
***6Stftt*Vvr*lfr) > ggWiSFe T*mzti%t> 
01»*So 7;l/*;H»*X7-f^ ffllAtfRa P, 
R2 PH, RPH 2 (Rte7;M^S, 77b^r>'S. 7 

;u^>8, 7U-7US, I»7U-;l/SoSot^f>i 
^7^yti, CT^ffpXa , px 5 (xbf, ci, 

Br, I ©»04>fr6»iftS^f'*ljW 

[0 0 16] r n tf2K±©^ Rn IcWSiTOR 

*fcfR2 <DB$ % RA^ziofeSK-efeSAV 
Rf*f^i:7;U4vl/S^&oT£>&<. mftZTfr&im 

lRl«T*fe§ 0 ±IB— «KORT*a4ti*7;l/*;l/»tt, 
K*SSn~ l O^tW^iU^ RT^^n^/;^ 

*7;l/*>»4 % K*»2— l 0<0feOAW$Lt\ R 
T-8Sh«7y-;Htt, K*S6-2 0OfeOtf»S 
L^o RT?»*ti*«lft7y— K*S7-2 0 
OtOAWS lt\ S i £f#o7/M=-;US 

tt, MSl-l OOtOA^SFSL^o R7?»*h«S 
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(5) 



[0 0 17] ±IE— (BHfT»**ft*T a3RBBB«»»0 

Rtf-CH3 , -CF3 , -C2 Hs , -C2 
Fs . -Ca H7 , — C3 F? , — C4 H9 , — C4 F 
9 , -CH = CH2 Rtf-CH2 CH = CH2 <DP<D* 

U^OT^^o X. Ltf (CH3 ) 2 S, (C 

2 H5 ) 2 S, CC3 H7 ) 2 SStf (C4 H9 ) 2 S 

(o»<o*^6atfn«v^-rn^o»«ttT assist** 

[0 0 1 8] ±IE— »5£ (1) T*s*nsfk^<o*i? 
tWfcWS LVMfc-&Wtt* TaC Is • S (C2 Hs ) 
2 f CH3 TaCh , (CHs)2 TaCh, (C 
Hs) 3 T a C 1 2 , CHs T a C 1 a • S (C 
2 Hs ) 2 , (CHs ) 2 TaC Is • S (C2 Hs ) 
2 , (CH3 ) 3 T a C 1 2 • S (Cz Hs ) 2 Tfe 

£0 Sot, cn*o»o+^63i«fn*— «35L«rai 

[0 0 19] ±1&<D*9BfHCt3^T. ±IB— ASS ( 1 ) 
T**tL*Ta**f*ft:'fr*OflSfc:fe, TfEO-J&it 

(2) -rasnsft-&«feWfc:W*H/^fe©-eftSo 
(2) 

T a Ci Hj Nk S i 1 Xm 
[El, i£2~4 0<DSI£L j tt6 — 9 0<OSE», k 
&0-9. M4 0~2<DMft. m«0 — 4<OBE», Xtt 

±IB-*«55S (2) ■e««n«ffc'&«04 I "etiWK:»*b 
Wb&^te. [ (CH3 ) 2 N) 5 Ta, [ (CHs ) 
2 N] 4 T a C 1 , C (CHs ) 2 N] 3 T a C I2 , 
[ (CHs ) 2 N] 2 T a C 1 3 , [ (CHs ) 2 N) 
T a C 1 4 , ( (CHs ) 2 N] 4 T a [C H2 S i 
(CHs ) 3 ] , [ (CHs ) 2 N] 3 T a CCH2 S 
i (CHs ) s ] 2 , C2 Hs N = T a [N (C 

2 Hs ) 2 ] 3 , T a [N (C2 Hs ) 2 ] 4 , C4 H 
9 N = T a (N (C2 Hb ) 2 ] 3 , (Cs Hs ) 2 T 
aHs , (CHs Cs H4 ) 2 T a Hs , (C2 Hs C 
5 H4 ) 2Ta-H3 , (Cs H? Cs H4 ) 2 T a 

Hs , (C4 H9 Cs H.4 ) 2 T a H3 , [Cs (CH 
3)5)2 TaH3, (CH3 Cs H4 ) T a C 
7 H7 , (CsHs ) 2 T a (N3 ) 3 , (CHs Cs 
H4 ) 2 T a (N3 ) 3 , (C2 Hs Cs H4 ) 2 T a 
(N3 ) 3 , (Cs H? Cs H4 ) 2 T a (Ns ) s , 
(C4 H9 Cs H4 ) 2 Ta (Ns ) 3 , [Cs (CH 

3 ) s ] 2 T a (Ns ) s , (Cs Hs ) 2 T a 
(Ns ) 2 , (CHs Cs H4 ) 2 T a (Ns ) 2 , 
(C2 HsCs H4 ) 2 T a (Ns ) 2 , (Cs H? C 

5 H4 ) 2 T a (Na ) 2 , (C4H9 Cs H 4 ) 2 T 
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a (Ns ) 2 , [Cs (CH3 ) s ) 2 T a (N3 ) 2 

[0 0 2 0] *«WfcH3V^Ttt, ±IB-SS^ ( 1 ) J £- 

(2) t^nsT am<t&mz. Kft**R<o» 

t^v. ^y^-r*^ *2*7 S *'>. Si-rtJ^, x 
x*'J>. h;bxx 




20 r/^A/v^n^:. 



v^n^^-r h^x^te; 

& 0 fit, cn?oso**>5itfn«-ixttzi 

[0 0 2 1] 75 v3R<0««tt. iHPrtKKiW^*!* 
*<OBt*Rtf 2-4 0OfeWWc»SLV> o *T 

5>\ e/7Dlf;l/Xf;l/7^X 
N, N, N' , N' -f b7^f;l/Xf U>'>7^X 
U7^X h 'JxfUyfh7^^ fh 
•^X ^y^xfi/y^\W^x 
2, 2' , 2" - bU7^/HJxf;l/7^X ^f^ 
t F^v^X v^^/l/fc K^>, xf;mF7^^ 
^x^;Wt:K^^>> ^tK7^ 7xx;Vt F 

;K 7^ft7xx;k fe?^U^>. N-^^tf^U ^ 
7XUV, N, N->7f-;l/7xiJ> N t?U^>\ 

->7f;l/Xf;l/7^V> ^*xW^X i^x^l/^^- 
;k7^y, hUxf;l/7^X 7°n 5 >\ y7a 
t°;b7^X xfbyvT^X N, N, N' , N' — 
fh7^;Hfl/»7ryt^§o fits cti? 

50 [0022] meiB2oiHi^ 2»mi4^T ajkwi&m 
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9 

S&±fc:tttf£Xg^ ^±fctt^fcMK*MtttT a 
*B««»»*#WLT. W«ttTa3R«*JBdM-*x 

s £ *mm? zctztftmttz mmm t a subba^ 

CO 0 2 3] X. ittt^T a^§t£^#/l^-^-_ 
7*#^S/g> (CVD) JC<fcO««-r5^ffi^*oT. 
±EOW«ttTalR)IBKrittJfi*»jBLT. fi«±fc:« 

[0 0 2 4] ±B««ttT aRUBBdttrffitefet^T, » 

««-t a»ai^fi8*n«ss*ipj»-r*xs*»fli-r 

HftTWtaftS<D*«»*Li\, 7jc^, 7j<^^ 

tF7^Iift (0J*.«, CH 3 NHNH2 , 
(CHs ) 2 NNH2 , CHa NHNHCHa , RNH 

nh 2 (Rii7;b^us&£<Dtr&s) anoiiF^^ 
vkwao N ->^>mm» &m£, R n s i 

Y4- n (R«7;l/+;l/SS:2(OI«a, y&h, F, C 
l, BrXttI) ft £<D$/^ , <P^> % RZf 

tf^^Mmfc CMAtf, Rn BY3- n (R^7;l/^;US 
4^«». Y»H. F, CI, BrXttl) 

[0025] x. r>^e-r N tK7^x tK7^ 

W<OftM<Dm!RZf/Xl*'&Z\ T a 3S]»flM*mE>#» 

^^K7$/> i^kK7'>*>, ^xf;kF7^ 
>\ 7WtK7^y, 7x-;l/tK7^X T*Jit3L 
3vk Z^fkyntr;^ T^fk^;k 7^k7x";l/ 

[0 0 2 6] «MB»3tDRB«. ±IBO«SttT a^M 
Mlit WIEW«ttTa3Rfl|flB«XStCcfcorjg« 

mmt % mssmmmmum t ttmm? zct * w« t 

«ttT a*il»jaWffiK:J:oT«J«*tlfeW«ttT aJR 
L S I £<fcoT#i*<*ft*o 

[0 0 2 7] ±EO*tttTalW^^«ffl 



(6) #12 0 0 0-2 6 5 2 7 4 

/a 

Kttflgtf^/SstiTS:* ulsi tc £^Tjg7*2ti£o 

[0 0 2 8] 

*{*\ Kffc*>*;k £ffc:*>*;k £ 

JRiHcttBESLttl^o ) Ta**rr*{t^ 
ffi«]«©TJftl»fc LTRtt&ft**«ttOT a3K 

[0 0 2 9] X. *«Wtea«»«ttT a%IK («* 

tf, m.ik$>#)W Sffc#v*;k *£fb 

if) K«10Tl^fcLTH»6nS*«ttOTa3R« 
[0 0 3 0] ±KT a*W^*{fc-&BKi, TfE£> 

-flss (D , (2) ■?ssn*ffc'&»-e*3o 
Htes ( i ) 

Rn T a X5-n • Lm 

y>ftT;l/*>», 7U-;H, 1^7U-;H, s i 
^^7W;H, S i ^jfo7;^>S, s i £r£Jo 
7Vl^>S. S i^7'J-;H, fttfS i^ol 

[0 0 3 1] n«0-5 0fflRlf**o X«H. F , C 

0f> 0 — 4<DggrC*&9, n^0O«f, 1-4(DIST 

[0 0 3 2] ntf2tt±W, Rn lCfett«^TOR« 
[HlCT^oT^. g^oT^tt^o n 3^3 WTO 

±IBT;l/^;l/S^-Cn H2n + i ( n «i l W±OSE») T 

«8l*nteS-pfe*o ^l/yvJStt-Cn H2n-i (ntt 
2W±<0B») T'i^n^lT^^o fit, ADf> 

50 Cn H2n-3 ( n (A 2 W±OSER) t?««*l«*T?»S 0 
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u 

fit, ;\atf>{tTJl*>m*. aifE77l/*>S<D— 

l/^»0OJR^HT*« o l«7U-;l/Stts WE7U 
-;l/»<0— ofit±O7k*JiRW(ft<0iS (0>J*fcf. 77t/* 
;bg s /May:/{fc7/MM/* 7;l/4rv»* ^n^Xt 
7;l/^rvS, 77l/*>* /\ny>ft:77l/*V* /vn 

yvjR^'aif) -eHsisn^STfeSe s i^o7;i/ 

*;i/g. S i *»o7;l/*v^ s i ^io7W> 

a. s i *n-o7 v -7i/g, s i%fifoi«7U-;v8 

14. (7;i/*;^ 77l/^>g. 77i/*:xS. 

7U-;bS. B*7y-7l/» tfS i*»oTV^Cfc" 
**«T*o 7;l/*;HKSH»lt«, 0J*fcfR2 SXteR 
SH (Rte77l/*7l/S, 77l/^>g, 77b*>a. 7U 
-7l/S. B*7U— ;l/*<0»O**>63iHfti*v^n 

tfSX2 Xf4S2 X2 (XttF, CI, Br, I <Dffl-<D 

<DT*&3o 77b*7i/BJfS*X;7^>'te. W^tfRa P, 
R2 PH, RPH2 (Rte77l/*7l/S. 7;l/^r>Ss 7 
;1/*>S, 7U-;i/S. B817U— ;U*DS<0***&» 

^7^^, mtfPXa , PXb (XtiF, CI, 

Br, io»otfr6itfh«^fftW -essnst 

[0 0 3 3] ±IEHRS©RT?S*ttS7A/*Jl/*i* 

771/*:/**, Wfc. 2-1 OCD^ 

©T*feSo Rt?»*n*7U— ;l/»4. 
6 — 2 OOfcOrfeSo R*T?S2*lSfiSI7U — ;b» 

s s i *»p7;i/*7i/»4, 'wfc. K***^ i - 1 oo 

t,©T*6So R^tlSS i *»077l/ ; 5r>*4. «P 
»*«3b^ 2—1 OOfeOTSSo Rt^WS i 
£f|o7;b*>gte. EHC, K*»^2 — 1 OOtOT 
RT^tl^S i ^Kp07 1 J-;1/»(4. WlC. K 

B«7U-;l/*4. WK, (8RRtf7-2 0OtOTt 

[0 0 3 4] ±E— tlST a3fiHI»tt*r»0 
. 4>T*fe, R#-CH3 , -CF3 , -C2 Hb , -C2 
Fs , -C3 H7 , -C3 F7 , -C4 H9 , - C 4 F 
g , -CH = CH 2 RXS-CHz C H — C H2 OS^* 

(DT+$>&o X, Ltf (CH3 ) 2 S, (C2 Hs ) 

2 S, (C3 H? ) 2 S&tf (C4 H9 ) 2 SOgfO* 

£ 31 tf n S^fftfrOTa ^«©j3c*mt4 » * L V ^ fe 

[003 5] ±ia-»s ( i ) -easn«ft^*o*"e 



(7) ttM 2 0 0 0 - 2 6 5 2 7 4 

72 

LWfc^UKi, TaC Is • S (C 2 H5 ) 
2 , CH3 TaCU , (CH3 )2 TaCh , (C 
Hj) 3 TaCl2 , CHs TaCh • S (C 
2 Hs ) 2 , (CH3)2 TaCh - S (C2 Hs ) 
2 , (CH3 ) 3 T a C 12 • S (C2 Hs ) 2 

£0 fit, cn»©s®**p&atfns— «x«^ 

[0 0 3 6] -»5R (2) 
TaC, Hj Nk S i 1 X m 
70 MIL. i(i2-4 0Ofi», j&6 — 9 k 

m&O — 4<Dg». Xte 

±fH-«5S (2) ■ea*n«ft#*04''(?feWU:»SL 
Wt&W*. ( (CH3 ) 2 N] 5 T a, [ (CHa ) 
2 N) 4 T a C 1 , [ (CHs ) 2 N] 3 T a C 1 2 , 

( (CH3 ) 2 N) 2 TaCh, ( (CHs ) 2 N) 
TaCU , [ (CHs ) 2 N3 4 T a [CH2 S i 

(CH3 ) 3 ] , ( (CHs ) 2 N) 3 Ta (CH2 S 
i (CHs ) 3 ) 2 , C2 Hs N = T a (N (C 
20 2 Hs ) 2 ] 3 , T a [N (C2 Hs ) 2 ] 4 , C4 H 
9 N = Ta (N (C2 Hs ) 2 ) 3 , (Cs Hs ) 2 T 
aHs , (CHs Cs H4 ) 2 T a Ha , (C2 Hs C 
5 H4 ) 2 T a Hs , (Cs H? Cs H4 ) 2 T a 
Hs , (C4 H9 Cs H4 ) 2 TaH3, (Cs (CH 
3)5)2 TaH3, (CHs Cs H4 ) T a C 
7 H? , (CsHs ) 2 Ta (Ns ) 3 , (CHs Cs 
H4 ) 2 Ta (Ns ) s , (C2 Hs Cs HO 2 Ta 

(Ns ) s , (Cs H? Cs H4 ) 2 T a (Ns ) 3 , 

(C4 H9 Cs H4 ) 2 Ta (Ns ) 3 , (Cs (CH 
30 3)5)2 Ta (Ns ) 3 , (Cs Hs ) 2 Ta 

(Ns ) 2 , (CHs Cs H4 ) 2 Ta (Ns ) 2 , 

(C2 HsCs H4 ) 2 T a (Ns ) 2 , (Cs H? C 
5 H4 ) 2 T a (N3 ) 2 , (C4H9 Cs H4 ) 2 T 

a (Ns ) 2 , (Cs (CHs ) s ) 2 T a (Ns ) 2 

TfeSo fit, .cni?o»o+^6itftis-axtt 

[0 0 3 7] *$£WIC$5^T&, ±8B-«^ ( 1) 
j&i£ (2) T«nSTaJR(fc**l4, Sfk7KlR J ^7^ 

T*fe, -n*^v. y^- 

>\ *'>UV, y^fl/X f h7'JX 5 
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13 

Th7T*X -M^t^X 

CO 0 3 8] 7^>»<D»«Ui x Wfc, SMPrtfcKJftOR 

T-feh— hU;K ^^;i/X^;l/T^>. ^x^;b 
7^>\ ^x^;U^^-;l/7^>, h 'Jxf;b7^y, 7° 

'>7nlf;bxW = >, x^b>^r^>, 
N, N, N* , N' -f h7^f;l/Xfl/>i/7^^ 

^x^IxV^V^ ^ >\ ^^x^by^^^t^ > N 
2, 2' , 2" - hU7^/hVxf;l/7^y, 
t: F"^v>, i/*=f-)]/M Y"yVy^ xf;kF7^>, 
^x^;l/k F^>\ 7*f;HiK7^ 7ix;l/tF 

;K T^fk^xx/k if^y^>, N-^f;l/^>jy 
X 7x'J>, N, N-^WxiJy, eu^>, 

v^^^x^^r s^x^l/T^^, ^x^/l/^^ 

h'Jxf;l/7=^ 7Ph c ;l/7^^ 30 
¥;iy^y^ x^u>>?7^>\ n, n, n' , n' - 
fh7^;l/xfi/^7^t^§ 0 f Lt, cti^ 

[0 0 3 9] *«WtcftSW*ttT aR»BB/S75rffitt % 

^Mt^Iit^ftlt^o Wte. ±B»tttOTa 
*«*CVD»CJ:0»jaW*»ttT?»oT, ±IBOTa 

[0040] iei i ^mzizTjkt^o^m^m 

T a Xs-n • Ln XteT a Ci Hi Nk S i i Xn, 

teHUS (Rn T a Xs-n • Lm XttT a Ci Hj Nk S 
i i Xm ) «4E«*ttT»«KfiaPte»A*ti«o Sfc 



WBB 2000-265274 
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LT, jEJS<Frttc:S|A*tl/£Rn T a Xs-n • Lm X« 
TaCi Hj Nk Sii Xm *^>yn>»tgjfi<-p»* 

[0 0 4 1] ffi, la, lb, lcli 

T a**r«ft^*««tr**a:238«An6n*a«l. 

6tt7k*. 7K^7 p ^X*t, 7>^-7, «Wi 
S/5V*OKl5^ % 7tt3ffX«£«»J««, 8 tefl^S 
lMtW?S«. ±IEW«ttTa3RiBetfar»K:*^ 
T. W«ttTa*ffl|*^j««n*at«*4n!»-rsXjB* 
SfS-r^o Ta5fi)»JB«»So^iinJft#a, JtBHftt 
^vXv^StOSfflkicfcDfTtonSo Ta^JRJB 

xr. fcF9^>, tiK^^VBIWf* (mtf, CHs 
NHNH2 , (CH3 ) 2 NNH2 , C Ha NHNHC 
Ha . RNHNH2 (R litTAt^M&i* £<D-gmS) ft 

fcf. Rn S i Y4-n (R«7;l/*;l/S*ifco^*gS, Y 
f*H, F, CI, BrXlil) &^>7VR»*) , 
#5>\ fttf#5>»Wf* (00*. tf* Rn BYa-n (R 
^T^/l/SaifeoeteSx YteH, F, CI, BrX 

Xttritt±*««BIT?, Ta»M8^i 

mo^OMff/Xttft"^ Ta^IMTO^S 
tffTtaft£o ^f/l/kF7^ ^7f-;btK7 

xf;l/tF7^ yx^l/eF^^X 
fcK5S?>\ 7x-;l/fcK5^ T^fkx^/k 7^ 
VCfxi\L)W 7i?1£7?-^ 7^ft7xx;KJ)S^4'^ 

tC, «t^ttj|(«ft^O^OWacf/Xtt*Tf, T a 

fkT a»M*^j«$n*o 

[0 0 4 2] *«^^asEWHJg«^ffitt, ±teco^ 
tSTa^IMlgt ItBltttTaXnBAli 

*«Hlca:3ULS ±IHTa5R)«Jg«7?jS* 
fflt^r»«*tlfcW«ttOTa*«0±K:i! 

*tr) BiWi*^j«*nTaau l s i ^fcs 0 

±fET a3RHBg^ffi«rffll/^TJgj«*nfe**tt(DSfk 

Ta»±ti (ii^*«tr) mtkmrnmiEtiT 

^i>U L S I TfeSo 
[0 0 4 3] WT, ft*W*JS«**0*^tfTl«K-r 
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[0 0 4 4] 

mmm nai <dkb*jbv^co ss 1 a icta c cc 

Ha ) 2 N) 5 Ta/h/HVM ( C (CH3 ) 

2 n] 5 t a<ommte2 ow t %) ^Ati^nn^o 

SSi b, l cfctef?fcAft&nT^fti/\> SWfcS2ti: 
8 0—1 3 0°CtCfiDia2nTl^ o 
[0 0 4 5] ±K*ftTfc:*^-t\ [ (CH3 ) 2 N) 

5 t a / h ;i/x>»jn*«{*«[««jiiM8 8 * d %mm 

3SU C (CHs ) 2 N) s T a £ h;bx> 

fcJQs 9 0%IX±<D C (CH3 ) 2 N] 5 TatfEMJrt? 

[0 0 4 6] 

[JttMfllJ BIOHMV^, Sill clcfct C (C 
H3 ) 2 N] 5 Ta (HJBW ^Atl^^n^o SS 
la, 1 blC«fafeAftSttTV^:l/\> Mfk#§2(i8 0 
-1 3 0 < UC*n5&2ftTV^ o ±IB*frTfc*5^T* 
C (CHs ) 2 N) 5 T aW^U7- #7ac<fcoT^ 

[0 0 4 7] IBff^f** 1 4 o°c 

tcsSLTH^s^L/co Mfb^^ai b ^ v y-e® 

iRLfcffi, 4 0%O [ (C Hs ) 2 N) 5 T a 
SiR-Cflrftfrofco X. SSl c*IWt**4:, [ (CH 

3 ) 2 N] 5 Ta^BMIi^nfCo X, 5ML*K 

[0 0 4 8] 

H2 08ISffl^fto SSI atCteTaC 
1 5 • S (C2 H5 ) 2 /Wl/XVjgfK (T a C 1 5 • 30 

s (C2 hb ) 2 <Dift6& 6 w t %) ^xn^ntv^ 
§ 0 g^ib, i cicteft&xtiztir^&^o &&# 

ftfco SMtS 2 fc* 8 0 ~ 1 3 OT^/m^tlTV^o $/ 
'J3ygfi5ti2 0 0 — 4 5 O'UcMa^tlT^&o # 
WR*SjP4Kl43»aj«IIIBE*ttO. 2-1. 5Torr 

[0 0 4 9] ±fE^T^^5^T. T a C 1 5 • S (C 

2 hs ) 2 /b)v^ymm^mwmMMmms\z^K>m 

ffllfftSSU T a C 1 5 • S (C2 Hb ) 2 £ h;l/X>^ 40 

2?«0. 0 1—0. 2 |imt^o/Co 
[0 0 5 0] 

[HSSCT3] *M«i2t*:*5lr^T, SSI alcte (Ca H 
7 Cs H4 ) 2 TaH3 /*S/U>»* ( (C3 H? C 
5 H4 ) 2 T a Hs <Dmm$ 1 w t %) £A*U MfbS 
2 1 5 0-2 5 0°C&C N y Vglfi 5 fcfc 2 0 0- 5 
0 01ClcLftttWttH*lCfTofto 

[0 0 5 1] *<Dtt*. ^y3>»«5*Cff*0. 0 1 50 



^12000-265274 

-0. 2 /imCD^B^>^;l/SM^m^c^nfc 0 
[0 0 5 2] 

[*W09 4] *«W2tc*i/>T, SSI atcte (CH3 
Cs H4 ) TaC? H? /^D^hUxyjSS 
( (CHs Cs H4 ) TaC? H? Ol$»3wt%) 

fcLT7klR«:fl3l/\ «<tS2« 1 0 0-2 0 O'CtC, > 

y 3>»«5tt2 0 0-50 ottcufctt^tiiBiattcff 

O 7C o 

[0 0 5 3] ^<D$£JH. ^'J 3>Xt6 5lC»2 0. 0 1 
-0. 2 fimOKfb#V*^«il*«*j«*nfco 
[0 0 5 4] 

BlfifctffiS] ^ffi^J2^4ol/>T. SSI alCfiTaC 1 
5 • S (C2 Hs ) 2 / b)VX-Z/mm (TaC 1 5 • S 
(C2 Hs ) 2 Oi§Kte6wt%) ^Ati, RfcrtTst 

{tS 2 8 0 — 1 3 0 °CtC, J/»J3 5 « 1 5 0- 

4 5 0°C^bfctX^I^^CfTo/c o 
[0 0 5 5] ^yn>Sffi.5fc:J¥<*0. 0 1 

-0. 2 Mmoaft^^^^wwB^jBttsn/to 

[0 0 5 6] 

[§*IS&#|J6] nmmZK^X^ SSI ateite C (CH 
3 ) 2 N] s Ta/h;bxygS ( [ (CHs ) 2 N] 
s T a (Ommt 1 0 w t %) *Aft. SS 1 c tctiZ^ 
ffcx*-;l/*An, SB^^ttffli^ ^tU7^i:l 
TS**ffll\ MftS2&8 0- 1 0 o°ctc ->yc3> 
Sfi5te3 0 0—5 0 0°CtcL7c^^IW]^tCtTo/Co 

[0 0 5 7] ^CDSSJR. ->y n>SS5tC^^0. 0 1 

-0. 2 timvmitzyztmmtfmmznrco 

[0 0 5 8] 

[^fi£#ij7] fzmmZlCjS^T, SSI atC«C2 Hs 
N = T a [N (C2 Hs ) 2 ] 3 /^x^vl/T ^ 

(C2 Hs N = T a [N (C2 Hs ) 2 ] 3 Ozljgte 5 
wt%) ^An, EJS^7i:LT7> : e-7^ffli\ * 
t'J7fXi:lTi^H/\ M{tS2te4 0-9 0 °C 
tc. S/iJ a>S«5ti3 0 0-5 0 O^CKlLfeW^iW 
^CtTo/Co 

[0 0 5 9] fO«S, *>yci>S«5tCff^0. 0 1 
-0. 2fimO!(t^>^;l/»«tfM«tlfto 
[0 0 6 0] 

KWJ8] ^SE<?i]2tC*5V>T, SSI atCteC2 Hs 
N = Ta [N (C2 Hs ) 2 ] 3 /^Z^Wl (C2 
Hs N = T a CN (C2 Hs ) 2 ) 3 <DztJg& 5 w t " 
%) ^An, SSI blc&^/*^;l/fcK^>/'NX 

7A^fcLtg*«:ffll\ M{bS2te4 0 — 9 0°CtC, 
'>'j3Vifi5B3 0 0-5 0 0t:fcLfcWtt«WiaiK:' 
fro7c 0 

[0 0 6 1] ^U:3>S«5 0 1 

-0. 2 /xmOB{fca{t#>#/l/»HIW»««n«: 0 
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(10) 

17 

[0 0 6 2] 

[^fiWJ9] mmmZKtS^X, SSI atcte C (CH 
3 ) 2 N] 4 T a [CH2 S i (CHs ) 3 ] /J-j-y 
mm ( C (CHs ) 2 N] 4 T a CCH2 S i (C 
Ha ) 3] «g(i5wt%) £AtU Staff* fcLT 

2fi 1 00-1 8 0°CtC. S/'j3>Ii5^3 00-5 
0 0 o CtcL/cl^n^[Hl1i^fi-9/Co 

[0 0 6 3] fOSI, ^'J3>lfi5^0. 0 1 
-0. 2iim(Dmfc*>*>WMtJ*Blitetltto JO 

[0 0 6 4] 

immu o] **«6WHLftaft*>*7i^wi«« 

(H f a c C u : TMV S) GJ'N^-r* >rg?g (0. 
2 mo 1/L) £rSSLji/uf£o 2 0 ©HOiDjKliWWSfctt: 

[0 0 6 5] cog*, »Eti:S{t#>*;M*JB©«}fc 20 

)Wtbr>tco fit, ati^y^^Sffi^^tiffiKLT 
[0 0 6 6] 

^>S«^l 6 0°C^//P^L/Co fit, L(D^>'J3> 30 

tf-;bv/^> (H f a c C u : TMV S) O^y^fiJ 
(0. 2mo 1/L) *S(£LiiA,«o 2 0#B<E> 

[0 0 6 7] CCQ^JH, SS»Ml/>S^iRA^«|(0^ 
[0 0 6 8] 



«fBB 2000-265274 
[*»0Jl 1] *«t«6-ef^HLfcaft*>*;l/»M^ 

XHfacCu: TMV S) /h 'J ;l/>^ 
C V Dmnt Ltffl^T C V D IC «fc D^c7)«l 

[0 0 6 9] co*SUI, »a5ttaffc#>*;l/»Mo«3t 
mO^*"pi«affi9^Ka&^nfco '3l*JgHK coir® 
jlT&itco fit, *tt^y3>«K4ifc:tta:*LT 

[0 0 7 0] 

itmm 31 n>mkimAi£tvc ^ a ^ y 

n>S*g±tC. HfacCu : TMVS^C VDUSi: 
LTffl^TCVDJc:<fe0«O«Bllt*»«Lfco 

/Co 

[0071] sieiw** ccommmcomm^Tzm^m 

[0 0 7 2] 

Kfb*>*/k S{fc*v 

;l/fcRft?T»ltt^L, fro. ^-0±^i3)K*a3:^ 
fcif^c, LTfr**^ 4: W 5 y 7 

»ftT alRil^*W*ctofcr3Tja*J:<»«ti:jgj«'p* 
[0 0 7 3] fit, COifttT a3K»Wg«2ttfc 

0 . 1 8 fi ml^TOWimit^m^X^^ ULSKC 
[|^HcDS*aitt0^] 
[0 2] /£MSM<D«Bg0 
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(51) Int. CI. 7 

HO 1 B 1/02 
5/14 
13/00 

H 0 1 L 21/285 

21/3205 
// C 0 7 F 9/00 



5 0 3 
3 0 1 



F I 

H 0 1 B 1/02 
5/14 
13/00 
H 0 1 L 21/285 

C 0 7 F 9/00 
HO 1 L 21/88 



f-vn-h' <#*) 
Z 5 G 3 0 1 
Z 5 G 3 0 7 
503Z 5G323 
C 

3 0 1 R 
Z 
R 



(72)5gJ«# MM F£-i*(##) 46075 AA24 BA05 BC04 CA02 CA32 
OjSa»Jt»BaB±»JRW±»J«8154-217 CA47 CA62 

ftSgth'J^r^^^I^rt 4H050 AA03 AA05 AB78 WB12 WB14 

WB15 WB16 WB17 WB21 

4K030 AA02 AA03 AA04 AA06 AA09 

AA11 AA13 AA17 AA18 AA24 

BA17 CA04 EA01 FA01 FA06 
FA10 LA01 LA15 

4M104 BB17 BB27 BB32 BB34 DD45 

5F033 HH21 HH30 HH32 HH36 PP02 

PP11 XXOO 
5G301 AA08 AA28 AA30 AB20 AD10 
AE10 

5G307 GA06 GA08 GB01 GC02 
5G323 AA01 
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